The manuscript represents an approach to create a self-developing computational system of full awareness and understanding of reality through of the perception, processing, memorization and reproduction of languages, images, signals, sounds, feelings and emotions. This system is oriented on using in Kansei Engineering systems as a plug-in. The functionality of this system is realized by its processes of processing of data, information, knowledge, objects, models and modules in current situation. These processes are self-controlled and self-organized themselves under uncertainty of the changing environment with using of computational modeling of the: a) Memory, b) Fuzzy Control, c) Fuzzy Inference, d) Decisions Making, e) Knowledge Representation, f) Knowledge Generalization, g) Knowledge Explanation, h) Reasoning, i) Systems Thinking, j) Awareness, k) Cognition, l) Machine Learning, m) Computational Systemic Mind, and n) Intelligent User Interface. These processes are functioned and managed by the computational subsystems of "Memory", "Brain", "Cognition", "Nervous", "Knowledge Discovery", "Cyber-physics" and "Communication". These subsystems provide the functionality of the computational Self-Developing System of Full Awareness and Understanding in Kansei Engineering systems.
INTRODUCTION
The Kansei Engineering (KE) is defined in [1] as "translating the technology of perception and image of the consumer for the product into design elements". In other words (Wikipedia), the KE or Affective Engineering (AE) leads to the development of products and services by translating the psychological feelings and needs of the client into the product design area. In computer science, AE systems are intelligent and emotional systems, that help people to solve their problems in a timely manner, for example, in the conditions of lack of knowledge about the environment, its uncertainty and the extreme of the situation. The urgency and necessity of solving the problem of the Full Awareness of reality in AE systems is noted in [13] by the fact, "that both implicit and explicit affective and semantic categorization is dependent on visual awareness, and that affective recognition follows semantic categorization".
In this manuscript, KE technology is considered as a systemic computational model of reasonable perception, awareness, comprehension, cognition, machine learning and systemic deep mind. This model is used in the proposed Self-Developing Computational System of Full Awareness and Understanding of Reality (SDCSFAUR) with the aim to identify of their state and degree of change of properties, needs, aspirations, behavior and the relationship of the consumer to the product, being designed in the mode of continuous real-time, in conditions of uncertainty, environmental influences and in dissimilar subject domains. These properties, needs and aspirations, behavior and consumer attitudes to the product are used by the SDCSFAUR to generate control actions on the organizational objects with aim to orient of their design of products towards on the consumer's preferences.
The SDCSFAUR is designed to be used in AE systems as a plug-in with the aim of intellectualizing their functionality and solving their problems on basis of modern methods of Machine Intelligence (Fig. 1) [11] .
The interaction of SDCSFAUR with systems and their users is carried out through Intelligent User Interface (IUI) on the basis of their preferred languages, signaling, gestural, images and sound fragments of communication.
In SDCSFAUR the data and information are pre-processed by Cyber-physical system and System of Situational Control and transmitted to computational Brain system by the Nervous computational system. The computational Brain system detects, percepts and analyzes of the data about objects of reality, forms new information and knowledge, and memorizes them in the repositories. Further, this system uses the previously accumulated knowledge provided with the methods of the Situational fuzzy control of data, information, knowledge, objects and subsystems [2] , [3] for implementation of Fuzzy Inference [4] , Decision Making [5] , Reasoning, Systems Thinking [7] , Situational Awareness, Cognition, Machine Learning and Computation of the Mind [8] .
Based on the results, obtained from the operation of these subsystems are generated of control actions, which are transmitted through the computational Nervous and Cyber-physical systems to the Computational Brain as a responsiveness to the perception of the reality for generation of new decisions (Fig. 1) . These new target solutions transform and shift the entire system of Machine Intelligence into a new state in accordance with the changed situation in the surrounding its reality. The Intelligent User Interface [9] , Fig. 1 . provides interaction (if necessary) of SDCSFAUR with AE systems and users.
According to [10] , the "Situation Awareness" refers to "the perception of the environment elements, time, space, meaning and status future prediction".
Hence, as per [11] , (Fig. 1) , the problem of computational perception and comprehension of reality object meaning consists of computation of the previous, current (new) and future states of situation awareness and events associated with it. This process is implemented by computational fuzzy modeling and situational fuzzy control [3] of data, information, knowledge, objects and agents, fuzzy inference [4] , decision making [5] , generalization knowledge [12] , reasoning, thinking [7] , [10] , cognition and machine learning [8] , in continuous real time and under uncertainty of the environment. The modeling of data, information, knowledge, objects, languages, images and signals is implemented by analysis and identification of the previous, current and predicted in future states of the situations awareness with the use of models, methods, subsystems and SDCSFAUR in general.
The SDCSFAUR contains computational models and subsystems (agents), which provide: a) perception of the objects of the reality, extraction and generalization of knowledge, cognition, deep learning, machine learning and full understanding of the languages, images, signals and their essences in the current situation, b) extraction, determination, conversion, representation and memorization of the states and of the object relationships in the memory on basis of internal and external representations of the language of thought, c) comparison of current and previous states of the degree of situational awareness of the reality and relationships between these states, and forming of their new state, taking into account the impact on them of the environment, which is vary in time, d) analysis of regularities and conditions of generation of the previous and current states of the degrees of situational understanding and predicting of their future states, e) computational actualization of these generalized states and relationships, and f) reproduction of the current states and relationships, represented in machine representation and transformation of them in the form of external presentation for their perception and understanding by the human and AE systems.
ANALYSIS
There are many ideas, methods, algorithms and systems to resolve the problem of Awareness and Understanding in the AE systems. For example, some of them: [Grab your reader's attention with a great quote from the document or use this space to emphasize a key point. To place this text box anywhere on the page, just drag it.] ▪ In [14] is considered a system of automatic generation of the emotional movement of the robot with the use of its reference movement by establishing a correlation between of movement and the expressed emotion. This work is interesting in terms of expanding in this system the opportunities of situational awareness and understanding of emotions in the process of the robot's movements with the aim of solving AE problems.
▪ In [15] is proposed a moral judgment system using distributed representation and associative information from the predictive structure of the British National Corpus database. In our opinion, the effectiveness of the conducted studies in the field of computational judgment and reasoning would be more significant if for the solution of this problem would be used the functions of computational inference, decision-making, systems thinking, situational awareness, understanding and mind.
▪ In study [16] , a method is proposed for determining student performance, based on affective factors of students when learning English using fuzzy sets. A model of understanding of students' progress and a system of fuzzy inference of students' success in learning English are considered. The state of the method, model and system are supported by the human intelligence, that means when a new situation arises, it becomes necessary of their reprogramming. We solve this problem by realizing a computational situational systemic perception, thinking, cognition, generalization of knowledge and machine learning on base of fuzzy inference and decision-making in continuous real time.
The novelty and efficiency of our approach to solving the problem of full Awareness and Understanding of the Reality in Affective Engineering systems is that we:
▪ Used the theories of Fuzzy Logic [17] [18] , Situational Control [19] and Cognition [8] .
▪ Generalized and applied the concept of a Linguistic Variable of Fuzzy Logic [4] .
▪ Developed the models, modules, subsystems and system of Perception and SDCSFAUR as a whole [8] .
▪ Developed interrelated Memory structures, Functional methods and Components, that implement the following modeling processes in the system subsystems: a) Fuzzy Situational Control of data, information, knowledge, objects and processes [2] , b) Presentation [7] , Generalization [12] and Explanation of Knowledge, c) Fuzzy Inference [4] , e) Control of Dialog [20] , f) Reasoning [7] and Systems Thinking [6] , g) Computer Systemic Mind [11] , h) Perception, full Awareness [8] and Understanding of reality.
MEMORY, METHODS, MODELS, MODULES AND SUBSYSTEMS
This section provides a brief description, designed by us, of a dynamically changing Memory structure, Methods of processing, Models, Modules and Subsystems, that determine a holistic Model, a Method, a Functionality and a SDCSFAUR as a whole. The SDCSFAUR comprises of the methods of Perception of reality, full Situation Awareness, Cognition under uncertainty, realized using Machine Learning and Computational Mind methods.
Memory organization
The model (3), reflects a dynamically changing and growing structure of data, information and knowledge in form of graphical hypothetical convex (or nonconvex) polyhedron [8] , which comprises a network of interrelated computational semantic frames. Each of the frame is an integrated set of semantic codes, that identifies a group of atomic objects (up to the level of the elementary symbol) and controlled by Situational Fuzzy Control module (1), [2] [3] , (Fig. 1). 
Computational model of Module of the Systemic Situational Fuzzy Control
The model of this module is represented in [11] by (1) as      )  :  :  (  ,  ,  , , ,
is a computational model of a mental Concept of generalized linguistic variable, which defines dictionary entries of linguistic and thematic objects in generalized thesauri, where:
, respectively, are determined by the segments of accumulation of linguistic and thematic data, information, knowledge and objects in the system of Computational Deep Mind [11] at whole, ) , , , ( [11] in SDCSFAUR.
The model of Module of Systemic Situational Perception of Reality Under Uncertainty
The model of this Module is presented in [11] by (1) as 
The model of Module of Systemic Full Situational Awareness in Reality
The model of this Module is presented in [11] by (6) as
, ▪ where the difference from model (6) 
The model of Module of Systemic Cognition
▪ where the difference from model (6) in [11] is the following presented model
The model of Module of Computational Systemic Situational Machine Learning
, ▪ where the difference from model (6) in [11] is the following represented model ▪ R is a function of computing of Productivity of all subsystems (agents) of Learning system and System of Computational Systemic Deep Mind [11] , with the value of Time property, which seeks to min.
▪ T are a variety of Tasks, which are involved in processes of all subsystems (agents), with value of their property of Experience of work, which seeks to max.
▪ S are a variety of Subject Areas (domains), in which the all systems (agents) are operating jointly the system of Computational Systemic Mind [5] at whole.
The model of Module of Systemic Full Understanding of the Reality
The model of this Module is presented as ,( ( ( ))) The computer representation of one of computational rules (12) of resolving lexical ambiguity in the process of modeling Systemic Deep Mind is given in [11] and is shown on the following Fig. 2, Fig. 3 . This process is functioning on the external and internal levels of representation and modeling of Deep Mind, using multivariate generalized matrices, obtained from model of semantic network of computational frames, organized in memory of the system of Systemic Deep Mind.
( (12) is interpreted by the computational model of the Module (3) for example, as follows: if two words, which are included in sentence in both languages and the code of right compatibility of word, which is located to the left from a group of two words in another language is equal to conceptual code of the word, located to the right of a group of two words of the output language and the code of left compatibility of word, located to the right of a group of two words of the output language is equal to conceptual code of word, located to the left of a group of two words of input language, then these pairs of words of input and output languages correspond and are identical each to other at the level of resolving the problem of conceptual disambiguation at the external and internal levels of their representations in machine translation process.
Through of using in a similar way of compositional rules of grammar, morphology, syntax, semantic, logical, psychological and other compositional rules and analyzing of languages, images and signals of reality we are implementing modeling of Computational Systemic Deep Mind and Full Awareness and Understanding of objects of Reality, represented on internal and external levels of their perception and cognition under uncertainty of environment.
Thus, the fuzzy control of the system of computational Mind performs a launch of the functional modules, which implement algorithms of Modeling of Computational Perception of reality, Situation Awareness, Cognition and Machine Learning under uncertainty. This process is iteratively performed continuously in real time by the successive call of following main group of nested, integrated, computational, interconnected and cooperated with each other of functional modules (agents) of Perception [11] , Data Mining and Fuzzy Inference [4] , Decision-making [5] , Reasoning [7] , Systems Thinking [6] , Cognition [8] , Machine Learning [11] .
The Situational Awareness and Understanding are implemented as a system of interacting with each other of the processes of: a) Perception of reality, b) Computational Systemic Situational Fuzzy Control of data, information, knowledge and objects, and c) Computational Machine Learning in general.
CONCLUSION
This paper described a systemic, linguistic and cyber-physical (sensory) approach to modeling of SDCSFAUR through of Computational Perception of Reality, Cognition and Machine Learning under uncertainty. This system is oriented to introduction in the systems of KE as a plug-in with a view to their intellectualization, what will be considered in detail in our subsequent studies. 
